A number of studies document an in-group bias in social dilemma situations. While group structure and dynamics are important in shaping in-group favouritism, less attention has been paid to individual characteristics affecting favouritism. Using data from dictator games conducted among 523 microcredit clients in Angola, this paper analyzes the effect of education on in-group favouritism. When addressing the endogeneity of education, we find that education increases in-group bias. This goes against the conventional view that education broadens the perspectives of an individual. In addition, our results suggest that in-group favouritism is related to gender, family background and access to particular forms of networks.
The World Institute for Development Economics Research (WIDER) was established by the United Nations University (UNU) as its first research and training centre and started work in
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Introduction
Several recent studies in experimental economics find evidence for an in-group bias in social dilemma situations. In-group favouritism or parochialism has been found in variants of the dictator game, where dictators give more to members of their own group than to outsiders (Fehr et al. 2011; Bernhard et al. 2006; Güth et al. 2009; Chen and Li 2009) , and in prisoner's dilemma and similar games, where cooperation is more frequent between group members than with outsiders (Goette et al. 2006; Charness et al. 2007 ; Ruffle and Sosis 2006) . Some work has been done to examine what types of groups generate an in-group bias and under what conditions, and to identify the motives behind in-group favouritism. Less is known about how in-group favouritism develops, or its relation to individual characteristics. In a study of children aged 8 to 17, Fehr et al. (2011) find that parochialism increases with age, becoming significant in the teenage years. Beyond the dimension of age, however, we know little about how individual characteristics affect people's parochial preferences or their susceptibility to norms of in-group favouritism.
This paper analyzes the effect of education on in-group favouritism. Data was collected among 523 microcredit clients in Luanda, the capital of Angola. A standard dictator game with an in-group and an out-group version based on credit group affiliation was conducted to elicit information on in-group bias. The results show that subjects on average allocate a positive amount both to members of their own credit group, and to outsiders, which is consistent with other-regarding preferences such as altruism or egalitarian norms. Moreover, subjects allocate significantly more to recipients who are members of their own credit group than to outsiders, which confirms previous findings on in-group favouritism. In estimating the effect of education on in-group favouritism, we instrument for education to address the possibility that education is endogenous. The results show a strong positive effect of education on in-group favouritism. In other words, rather than make individuals more broad-minded, education seems to promote parochialism and a narrow group focus.
Our results contribute to and complement the literature on in-group favouritism in several ways. The design of Fehr et al. (2011) does not permit a distinction between effects due to mental development occurring naturally, and effects of education. While other studies corroborate the finding that distributional preferences evolve with age (Almås et al. 2010 ), in principle it is possible that the results of Fehr et al. partly reflect a positive effect of education on in-group favouritism. Though based on data from a population of adults, our results indeed suggest that this may be the case.
Like Bernhard et al. (2006) , our study is from a context where formal institutions for legal enforcement or redistribution are weak or dysfunctional, and social norms can be expected to play a large role in regulating social interaction. However, where Bernhard et al. analyze favouritism towards one's own ethnic group, we find evidence for favouritism based on more short-lived social group constructions. In this sense, our study is also similar to that of Goette et al. (2006) and Ruffle and Sosis (2006) in looking at effects of real social groups. Such groups have a history of interaction which may be essential to their effect, compared to minimal groups constructed for the purpose of an experiment, whose effect may depend on their salience (Goette et al. 2006; Charness et al. 2007) .
A positive effect of education on in-group favouritism also has some wider implications. A key idea in microfinance is that in the absence of collateral, joint group liability for loans creates incentives for repayment through social pressure from other groups members. Our results suggest that more educated people are more willing to prioritize in-group considerations over distributional demands from outside. In other words, increasing the education of microcredit clients may not only increase their success in business (de Mel et al. 2008; Berge et al. 2010 ), but may also contribute to the viability and sustainability of microcredit arrangements through enhanced identification with the credit group.
On the other hand, the positive effect of education on in-group favouritism can also be seen in a less favourable light. Education is often seen as important in broadening the perspectives of individuals, in making them focus on the greater good rather than the special interests of a more limited social group. In modernization theory, for instance, the increase in education that comes with increases in income is assumed to lead to a greater chance of democracy, since '[e]ducation presumably broadens men's outlooks' (Lipset 1959: 79) . One possible interpretation of our results is, however, that education promotes particularism rather than universalism, and a more educated population therefore does not necessarily press for a more impartial institutional order. Viewed in this way, our results are broadly consistent with recent findings of Friedman et al. (2011) that education may strengthen stated attitudes of ethnic identification while having no effect on democratic attitudes.
The paper is structured as follows. Section 2 presents the contextual background of our study, the design of the experiment, and the identification strategy for estimating the effect of education. Section 3 presents the data and descriptive statistics. Section 4 presents our main results, followed by a discussion of robustness. Section 5 concludes with a discussion of the results and directions for further research.
Background and methodology

Background
For our experiment, we used subjects from the client pool of the Angolan microcredit institution Kixicredito. Kixicredito is the largest non-commercial microcredit institution in Angola. Established in 1999, it has a total of 8600 active clients in 12 branches across the country (African Development Bank 2010). Kixicredito clients are organized in solidarity groups consisting of 10-30 clients, with joint liability for loans. Membership in solidarity groups is the result of self-selection, and after an initial orientation phase, groups meet bi-weekly. Both self-selection and socialization through frequent meetings are potential sources of in-group favouritism. Our experiment included members from 51 randomly selected groups in two Kixicredito branches in central Luanda, Sâo Paulo and Hoje Ya Henda, a total of 539 clients.
Experimental design and procedures
The experiment was conducted as part of a larger survey during a six week period from February to March 2010. 1 The experiment took the form of an anonymous, one-shot standard dictator game. Each of the 539 subjects, 37 per cent of whom were male, participated in two versions of the game placing them in two different types of distributive situations. In the first version, subjects were told that at the end of the survey they would receive 500 kwanza, and that they could choose to keep this money or give some or all of it to an (anonymous) member of their own credit group (see Appendix 1 for a translated version of the precise instructions). In the second version, subjects were told that they would receive an additional 500 kwanza, and that they could choose to keep this money or give some or all of it to an (anonymous) recipient who was not a member of their own credit group. All subjects played the role of dictator twice, once in each version of the game. The subjects also participated as recipients twice, receiving one transfer from a dictator in their own credit group and one transfer from a dictator from another credit group.
In-group favouritism predicts a higher allocation in the first version of the game than in the second. Since each subject played the game in the two versions sequentially, this introduces a possible order effect, so some caution is advised in interpreting the absolute levels of in-group favouritism. As our main focus is on what explains differences in ingroup favouritism between individuals, however, this is of limited concern. At the time of the experiment, the sum of 500 kwanza equalled about US$5.40, a substantial amount compared to daily wages or profits among Luandan microcredit clients (median daily profits in our sample are about US$17).
The experiment was conducted in the field, at the bi-weekly meetings of the credit groups. Since the groups do not meet at a central location, but at different locations throughout the city, this posed some challenges in terms of the physical set-up. Bringing the clients to some central location for the experiment would have been difficult and prohibitively costly, due to the extreme traffic congestion in Luanda. At each location, care was taken to preserve anonymity by taking the subjects out of hearing range from each other. Experiments were conducted manually with pen and paper in Portuguese by local enumerators, overseen by a supervisor. For logistical reasons, the design was single blind. At the end of the full survey, which lasted about 30 minutes, subjects were paid discreetly in cash according to the total amount kept in the two distributive situations. Funds allocated by each subject to in-group and out-group recipients were placed in differently marked envelopes. The in-group envelopes from the current group, and the out-group envelopes from the group last visited were shuffled by the supervisor, and one envelope of each type handed to each subject. There was no participation fee.
Estimation strategy
In addition to data on in-group favouritism from the experiment, the survey generated data on a number of background variables for the subjects. These include variables reflecting age, gender, education, family background, and more. In this paper, we attempt to identify the causal effect of education on in-group favouritism. A key problem in estimating this effect, is that education may be endogenous. If education is correlated with some unobserved variable affecting in-group favouritism, ordinary least squares (OLS) estimates will not be consistent. For instance, unobserved time preferences may have an effect on education as less patient individuals are less likely to forgo current consumption for increases in future consumption due to schooling. Time preferences may also affect the extent to which subjects favour their own group, but the direction of the effect is less obvious, as impatience may entail greater investment in relationships to people close to you, but it may also entail generally less investment in others whether close to you or not. OLS estimates of the effect of education on in-group favouritism may therefore be either too high or too low.
Friedman et al. (2011) use a randomized scholarship competition to address the endogeneity of education, and find that education strengthens stated attitudes of ethnic identification. Our experimental data permits analysis of the effect of education on ingroup bias in terms of actual distributive choices rather than stated preferences. We address the endogeneity of education through instrument variable estimation, i.e. by using a variable correlated with education but not with in-group favouritism. The causal effect of education on in-group favouritism is identified by using a family background variable as an instrument for education, a dummy variable indicating whether the father of the client was a farmer. 2
The instrument variable estimation procedure used is captured by equations (1) and (2). The education of individual i in credit group g is regressed on the instrument ig Z . Predicted education values from this estimation are then used in the in-group favouritism equation. Both equations contain a vector of individual-level covariates ig X (details are discussed below and in the next section). As the level of in-group favouritism likely depends on credit group composition and dynamics, we include dummies for credit group affiliation, represented by the group specific intercepts g 1 δ and g 2 δ . We cluster standard errors at the credit group level (of which there are 51 in our sample).
Having a father who was a farmer likely increases opportunity costs of going to school, with an expected negative relation to education. The instrument is highly correlated with education, passing the standard test of instrument strength. To be valid as an instrument, the father's status as a farmer also has to be unrelated to any unobserved element of the in-group favouritism equation. As the credit group dummies capture all relevant variation between groups, questions about instrument validity have to focus on the correlation with unobserved elements at the individual level. One concern could be that growing up in an agricultural environment exposes individuals to specific forms of distributive norms related to in-group favouritism, either as a result of industry-specific bargaining processes, or due to a correlation of agricultural activity with other cultural or background characteristics such as ethnicity. We address these concerns in a series of robustness tests, adding dummies for province of origin of the client and occupational status of the mother as covariates to capture norms due to a rural background, and adding a range of family and cultural background variables (including ethnicity, language and religion) as covariates to capture any other forms of normative influence.
One potential source of bias remains which our data do not permit us to address. Since people choose whether or not to become clients of the Kixicredito system, the actual clients need not be representative of the population of potential microcredit clients. If becoming a client is affected by some unobserved variable correlated with unobserved elements of the in-group favouritism equation, our estimates may be biased. This is a problem that is difficult to address, as the last census in Angola was conducted in 1970 and other population data is absent. Drawing a representative sample of microcredit clients and non-clients from a larger population is therefore not feasible, which precludes the use of a Heckman selection model to address potential selection bias.
Data
A total of 539 Kixicredito clients participated in the experiment. Missing values for some covariates and the instrument reduces the sample to 523 observations in the main estimations. The variables used for the main estimations are summarized in Table 1 . Our dependent variable is the difference between the amount given to a fellow credit group member and to an outsider in the dictator game. An alternative dependent variable would be the ratio of the in-group and the out-group amount, we show in the robustness section that this does not qualitatively change results. Education is measured as years of education, constructed from responses to a survey question of highest class attended. Initial estimations included both age and gender as covariates, but as only the latter proved significant we dropped age from our main specification. Other covariates include two family background variables, the number of languages spoken by the father of the client, and a dummy variable reflecting access to newspapers in the home of the client during childhood. In addition, a dummy for whether a client knows the manager of a local NGO is included as a measure of client social networks. This is also reflected in the summary statistics for the main sample, presented in Table  2 . The average client gives 23.5 kwanza more to an in-group recipient than to an outsider. This reflects that the average amount given to a fellow group member is 131 kwanza (about 26 per cent of the endowment), while the average amount given to an outsider is 107.5 kwanza (21.5 per cent of the endowment). The amount given to a fellow group member is significantly higher than the amount given to an outsider (p<0.001), consistent with in-group favouritism. The median client gives the same amount (100 kwanza) to a fellow group member and an outsider, however. As indicated by Figure 1 and Table 2 , there is considerable variation in amounts given and in their difference. Table 2 . Summary statistics, main sample Note: In-group favouritism is amount (in Angolan kwanza) given to credit group member in dictator game minus amount given to non-group member. Education is in years, father languages the number of languages spoken by respondent's father. Male, newspaper, network NGO, and father peasant are dummy variables.
Source: Based on authors' survey data (see text).
The average participant in the experiment has almost seven years of education, which is about the same as the median. 37 per cent of the sample is male, which corresponds well to the a general proportion of male clients in the Kixicredito institution of about onethird. Average outstanding loansize in the sample is about US$1000 (not shown in table), which also corresponds to the average loansize in the institution. On the dimensions where a comparison can be made, the sample therefore seems fairly representative of the population of clients from which it was drawn. The average participant's father spoke about 2 languages, 40 per cent had access to newspapers at home during childhood, 15 per cent know the manager of a local NGO, and 32 per cent had a father who was a farmer.
Results
Main results
Results from the two stages of our main IV estimation are presented in the first two columns of Table 3 (IV regression 1), and column three presents results from the corresponding OLS regression for purposes of comparison. Results from the first stage of the IV regression shows that the dummy variable for whether the father of a client was a farmer has a highly significant and (as expected) negative relation to education. A test of whether the instrument should be in the education equation yields an F statistic of Cluster robust standard errors in parentheses. *** indicates significance at the 1% level, ** at 5%, * at 10%.
Source: Based on authors' survey data (see text).
The main result at the top of column two is that education has a positive effect on ingroup favouritism. The effect is both statistically and economically significant, indicating that an added year of education raises the difference between the amounts given to group members and outsiders by 19 kwanza. Does this mean that more educated clients increase in-group allocations, or that they reduce allocations to outsiders? Additional regressions using the amounts given in the two versions of the game as dependent variables suggest that it may be a bit of both (results reported in Appendix 2). Point estimates indicate that an added year of education increases the amount given to a group member by about 10 kwanza, while reducing the amount given to an outsider by about 9 kwanza. However, neither of these estimates are significant, making it hard to draw firm conclusions. In any case, the result that education increases in-group favouritism runs counter to the intuition that education broadens the minds of individuals, instead they appear to become more parochial. The result from the IV regression taking the endogeneity of education into account is also significantly different from that of the OLS regression in the third column, which indicates a negative but insignificant effect of education on in-group favouritism. The downward bias of the OLS estimate suggests that any unobserved variable in the in-group favouritism equation has a correlation to education of the opposite sign to its correlation with ingroup favouritism. In other words, if time preferences are the unobserved variable, and impatience reduces education, impatience increases in-group favouritism. 
OLS regression
IV-regression 1
As for the covariates, male clients exhibit substantially less in-group favouritism than female clients. There can be several explanations for this, one is that men and women have different normative inclinations to favour their immediate social group, another could be that women in our context are more vulnerable and hence see it as in their interest to forge closer ties with their fellow group members. Having a father who spoke many languages and access to newspaper in the home during childhood appear to be negatively associated with in-group favouritism, in other words it seems that these are factors related to more of a cosmopolitan outlook. Finally, clients whose social network includes the manager of a local NGO also appear to be less parochial by giving more to outsiders while not giving less to group members. However, the latter results do not establish causation, it is for instance possible that individuals less inclined to favour their own group members are also more likely to establish contact with the manager of a local NGO. Finally, the group dummies are generally significant suggesting that group composition and dynamics are important for the development of in-group favouritism.
Other covariates which proved insignificant and are hence not included in the main specification reported in Table 3 include age, marital status, the number of years a subject has been a client of Kixicredito, the degree of interaction with and geographical distance to other credit group members, membership in various organizations (political, professional and more), and other types of social networks. Since our experiment was conducted with adult subjects, the fact that we do not find an effect of age on in-group favouritism does not run counter to the findings of Fehr et al. (2011) using children as subjects. It may simply mean that favouritism develops at an early age, but does not change significantly later in life. However, our results point to the need to disentangle effects of age and of education in studies of in-group favouritism in children. The absence of an effect of the number of years subjects have been clients of Kixicredito suggests that any socialization is less a matter of the length of inclusion in a credit group, than the characteristics and dynamics of the group as captured by the group dummies.
Robustness
The main result on the effect of education is robust to the addition of a number of covariates. The first three columns of Table 4 show results when adding dummies for ethnic group (IV regression 2), language (IV regression 3), and religion (IV regression 4). Only the second stage of the IV regressions are shown, as results from the first stage are not very different from those presented earlier. As indicated by the results, adding these covariates does not change results, the point estimate changes little and the effect of education is significant and positive. The main result is thus not sensitive to the inclusion of variables reflecting cultural differences such as ethnicity, language or religion.
To address the possibility that growing up in a rural environment is associated with the development of particular norms or preferences, the fourth column (IV regression 5) adds a dummy variable for whether the mother of a client had farming as her main occupation, as well as a set of dummies for the province of origin of clients. The farming status of the mother is not significant in the in-group favouritism equation, and while the province dummies are jointly significant (p<0.001), the estimate for the education effect is increased and remains significant. In the final column of Table 4 (IV regression 6) we also add a number of other family background variables to capture potential socialization at the family level beyond the variables included in the main specification. Neither the level of education of the father, mother or elder sibling of the client has a significant association with in-group favouritism, nor do we find a significant relation for the number of languages spoken by the mother. The main result on the effect of education remains unchanged. Cluster robust standard errors in parentheses. *** indicates significance at the 1% level, ** at 5%, * at 10%.
Source: Based on authors' survey data (see text).
As our dependent variable, we have used the difference between amounts given to a fellow group member and an outsider. An alternative approach is to measure in-group favouritism as the ratio of the amounts given. In Table 5 we report results for this alternative dependent variable, which we call relative in-group favouritism. Column one reports the second stage of the IV regression, and column two the corresponding OLS estimates. The results show that changing the way the dependent variable is specified does not change results much. Education has a positive and significant effect on relative in-group favouritism in the IV regression (but not the OLS regression). Male clients favour their fellow group members less than female clients, and the other variables have the same signs as in previous regressions, the only difference is the lack of significance of the number of languages spoken by the father. Our results are thus largely robust to the re-specification of the dependent variable. Table 5 . Regressions using relative in-group favouritism as dependent variable
Cluster robust standard errors in parentheses. *** indicates significance at the 1% level, ** at 5%, * at 10%.
Discussion and conclusion
This paper presents evidence on in-group favouritism among microcredit clients in Luanda, Angola. Our results indicate that while there is an in-group bias among microcredit clients, there is also a great deal of variation in the extent to which clients favour members of their own group. Controlling for group differences, we find that parochial preferences or susceptibility to norms of in-group favouritism are related to a number of individual characteristics. In particular, using an instrument variable approach, we identify a positive causal effect of education on in-group favouritism. This result is striking in view of conventional arguments that education broadens the perspectives of individuals, making them less parochial and more universalistic. We find the opposite to be the case.
One possible explanation for our somewhat paradoxical result may be that there is heterogeneity in effects of education on in-group favouritism. Rather than average treatment effects, our results may then reflect local average treatment effects for the groups whose education are affected by our instrument for education. Further results from first stage estimations suggest inter alia that the effect of our instrument on education is stronger for women than for men, and weaker for clients from an ethnic minority background. If effects of education are heterogeneous, our estimate may thus reflect positive effects of schooling on in-group favouritism for female and nonminority participants. One possible conjecture which should be followed up in further studies is that these groups may be more likely to be made susceptible to in-group norms through schooling compared to male or minority participants.
There are of course also other ways in which to interpret our main result. One possibility could be that more educated subjects better understand that it may be in their interest to favour fellow group members, since there is joint liability for loans and/or since giving low amounts may breed negative group sentiments making future interaction more difficult. Since the two versions of the game were played sequentially, another possibility is that more educated subjects learn how to play the game more quickly, thus reducing the amount given in the second version more sharply. While this may explain the apparently lower amounts given by educated subjects in the out-group version of the game, it does not by itself explain the possibly higher amounts given in the in-group version.
The single-blind, sequential design also present the possibility that our results reflect experimenter demand effects, where educated subjects are more adept at picking up and adapting their behaviour to cues about the objective of the experiment. While care was taken to avoid giving cues as to the objective, it has been argued that the dictator game is inherently susceptible to these kinds of effects (Zizzo 2010) . Educated subjects may in principle infer from the difference between the two versions of the game that the experiment is about in-group favouritism, and so may choose to reduce their given amount more from the first version to the second. It is, however, not obvious that this is the most likely inference subject could make, it is equally plausible that the objective of the experiment is perceived as being about impartiality. Since the experiment was conducted by enumerators not previously known to the subjects, and their credit officer was not present during interviews, there is little reason to believe that it would be easy for subjects to discern the objective of the experiment. Moreover, as the survey of which the experiment was a part provides a form of non-desceptive obfuscation by focusing on completely different issues, experimenter demand effects may not be too much of an issue in our case. The results also hold when controlling for computational skills, which can be seen as a proxy for the ability of subjects to make logical inferences of this kind.
Our results contribute to the experimental economics literature on in-group favouritism, which has only to a limited extent looked at effects of individual characteristics such as education. Moreover, the results provide a start to addressing the important policy question of whether and how other-regarding preferences are 'susceptible to policy interventions in education -a question that is still open to thorough investigation' (Fehr et al. 2011: 3) . Our findings suggest that education has a less straightforward and possibly less benign effect than conventionally believed, as the length of exposure to an education system may reinforce biases in other-regarding preferences. This may of course have as much to do with the nature and quality of an education system as with the degree of exposure, a question our data does not permit us to address, but which deserved further scrutiny in future studies.
